ABSTRACT Objectives: The objective of this study was to assess whether National Institute of Health Research (NIHR) Health Technology Assessment (HTA)-funded randomised controlled trials (RCTs) published in the HTA journal were described in sufficient detail to replicate in practice.
INTRODUCTION
A recent publication by Chalmers and Glasziou 1 has suggested that as much as 85% of the US$100 billion spent on health research worldwide each year is potentially wasted due to four key problems of knowledge production and dissemination.
Several studies have specifically assessed the waste area for ensuring that the funded research is unbiased and usable by exploring the quality and usability of publications from funded health research. This is a key concern considering the role effective summaries of evidence have in facilitating knowledge transfer and enhancing the uptake of findings in clinical practice. While it is recognised that trial registration databases and scientific journals can be restrictive in terms of word allowance, various strategies have been proposed to improve the reporting of interventions in the published trials, including an 'intervention bank' to include manuals and fidelity tools linked to trial registration numbers'. 2 Studies have highlighted concerns about the descriptions of interventions in final reports and publications. In one study, for example, 80 consecutive studies were Strengths and limitations of this study ▪ An externally produced checklist was applied to all randomised controlled trials published in the National Institute of Health Research (NIHR) Health Technology Assessment journal series. ▪ The sample size for a number of assessments is very small. ▪ The checklist was only applied to the intervention arm of the trial, in the future it would be important to apply the checklist fully to both the control and intervention arm of trials.
selected for assessment of completeness from the journal Evidence-Based Medicine. Two general practitioners independently assessed whether they could use the treatment with a patient if they saw them the next day. 3 Of these 80 published reports, 41 (51%) had elements of the intervention missing, particularly descriptions of process and information on handouts or booklets. The proportion of trials for which adequate information could be made available increased to 90% through the checking of references, contacting authors and undertaking additional searches. 3 Similarly, Schroter et al 4 developed, piloted and applied a checklist designed to assess the replicability of published treatment decisions to 51 trials published in the BMJ. This checklist was applied by the study team to a broad range of health topics and included seven items and a global eighth item to summarise completeness. This study reported that 57% (29/51) of the papers were not considered to be of sufficient description to allow replication, with the most poorly described aspects of the published trials being the sequencing of the technique and physical/information materials. 4 A further study 5 has used the checklist developed by Schroter et al to assess the completeness of non-pharmacological intervention description and reported that only 39% were adequately described.
Rates of replicability of interventions vary considerably in the published literature depending on the complexity of the treatment and the assessment criteria. For example, three studies assessed compliance with item 4 of CONSORT in published research in the areas of weight loss, 6 brain tumours 7 and Hodgkin's lymphoma. 8 Item 4 of CONSORT specifically asks for precise details concerning treatments intended for all groups and how and when they were administered. These studies reported that over 90% of study findings were replicable. In contrast, however, one study assessed whether there was sufficient information on what happens before, during and after treatment for back pain, and revealed that only 13% of the trials were replicable. 9 The National Institute of Health Research (NIHR) Health Technology Assessment (HTA) Programme commissions and funds primary research and evidence synthesis on the effectiveness, costs and broader impact of healthcare treatments and tests for those who plan, provide or receive care in the NHS. It aspires to enable all funded projects to complete and publish in the programme's own journal HTA, freely available on the programme's website (http://www.hta.ac.uk). Reports published in the journal series are peer reviewed, are in the public domain and contain a full record of the study. Unlike typical peer-reviewed journals, there are no word or size limitations for the full report and unlimited appendices, thus enabling more detail to be included in the publication; an average report is approximately 50 000 in length. Given the importance of complete and replicable reporting of findings and the opportunities the NIHR HTA journal present, this study aimed to assess whether randomised controlled trials (RCTs) with single trials published in HTA were described in sufficient detail.
METHODS

Data source
All RCTs published in the NIHR HTA journal (from January 1999 until March 2011) were selected for inclusion in the study. Of the 109 reports published in this time period, 11 were excluded as they had reported more than one RCT within a single HTA journal. Ninety-eight single trial RCTs were therefore included in the study.
Piloting the checklist
Five NIHR HTA-funded RCTs were selected to represent a range of interventions (surgery, psychology, devices and pharmaceutical) to pilot the checklist initially developed by Schroter et al. 4 The checklist was applied independently by three assessors to assess the level of agreement between assessments. A κ score was produced for each individual trial (range 0.15-0.7) with an average of 0.225 across all five trials. Disagreement was due to differing interpretations of the checklist questions. The initial checklist was modified to separate two of the questions into their individual components. In the published checklist, the recipient question stated 'Is it clear who is receiving the intervention?' and 'Do you know all that you need to about the patients? (eg, which drugs they are taking, what they were told, etc)?'. We felt that this required several pieces of information for a single question and therefore we separated question 2 into the three components, as shown in table 1. Similarly, the material question, 'Are the physical or informational materials used adequately described?' was separated into two components, which is shown in question 7 of table 1. In addition, the assessors discussed the type and level of information expected to be present in order to answer a question as complete. The modified checklist was applied by the three assessors to a further five NIHR HTA-funded RCTs, resulting in higher levels of agreement (κ scores for each report ranged from 0.3 to 0.7, with an average of 0.6 for all trials).
The main study
The final modified checklist was applied to a wider sample of NIHR HTA-funded RCTs. All RCTs published in the NIHR HTA journal (from January 1999 to March 2011) were selected for inclusion with in the study. One checklist was completed for the intervention group of each trial published. Each item in the checklist was answered by either a yes, no or not applicable response. We did not apply the full checklist to the Control Group, but, unlike the published checklist, 4 we did make a general assessment as to the completeness of control group information within question 9 of the checklist. However, responses to this question were not on a detailed assessment of all components of the control group, unlike the intervention group itself. Question 8 summarises whether there are any aspects of the intervention missing based on the responses to the previous seven questions.
Data quality
Each trial was assessed independently by two assessors. Fifteen per cent of the published reports (15/98) were discussed due to disagreements of the scoring mainly around checklist item 7. All disagreements were discussed by the team and were resolved by consensus.
Three assessors carried out the assessments. Each trial was allocated to two assessors who independently applied the criteria. None of the assessors had medical or clinical experience; however, they have higher health degrees and work full time in health research and in evaluating clinical research. All NIHR HTA reports were examined by using a stabilised process, initially scanning the executive summary, followed by the methods, using key word search terms to scan the whole document and appendices and finally undertaking a detailed reading of the entire report if relevant information could not be found.
Data analysis
The checklist for each trial was completed using an electronic, stand-alone access database. The checklists completed by all three assessors were then merged and exported into Excel and IBM SPSS V.19 for data analysis. IBM SPSS software was used to conduct all descriptive and inferential analyses. The χ 2 test was used for all comparisons (statistically significant at p<0.05). If any cell had an expected count less than 5, the Fisher's exact test was used.
RESULTS
The modified checklist was applied to 98 RCTs published by the HTA journal series from January 1999 until March 2011. The interventions within each published trial were classified by the following intervention types: pharmaceutical, radiotherapy, surgery, diagnostic, education and training, service delivery, psychological, vaccines and biological, devices, physical therapy, exercise, complementary therapy, mixed or complex, and other. The intervention classification was provided by Schroter et al 4 as part of the original checklist. Table 2 shows the number of trials within the journal series for each intervention by type.
Applying the modified checklist to NIHR HTA-funded RCTs revealed that components of the intervention description were missing in 68 of the 98 reports (missing 69.4%). Table 3 contains selected examples against six of the items in the checklist to illustrate complete and poorly described interventions. Intervention descriptions were therefore complete in 30.6% of reports. Certain criteria had high levels of completeness, such as baseline characteristics (94.9%) and descriptions of settings (91.8%), which were complete for over 90% of reports. However, other criteria were notably less complete, particularly patient information with only 58.2% having an adequate description (table 4) .
Differences in completion rates were noted between the 14 types of interventions. For example, descriptions of interventions were more complete for drug interventions than for non-drug interventions with 33.3% and 30.6% levels of completeness, respectively. The χ 2 test showed that this difference was not statistically significant ( p=0.77). Furthermore, this was not the case with certain criteria, such as baseline characteristics (drugs 93.3%, non-drugs 94.4%) and provider information (drugs 73.3, non-drugs 77.8%) where levels of completeness were higher in non-drug trials than in drug interventions.
Descriptions of interventions were found to be least complete for psychological interventions with only 27.3% of RCTs in this area being complete. The χ 2 test revealed that this difference was not statistically significant when compared with drug interventions ( p=1.00). Again, there were a few occasions where certain criteria had the highest levels of completeness of all intervention types, in particular with baseline characteristics and provider information with 100% and 90.9% of completeness, respectively (table 4) .
The modified checklist included a question about the completeness of the control group. This was not a detailed evaluation of all the components of the control group but a broad assessment of whether the description appeared to be complete or not. Given the interpretative nature of this question, control group information were not included with the full data. The data revealed that 51% of RCTs had complete descriptions of control groups.
DISCUSSION
Statement of principal findings
This study has revealed that 30.6% (30/98) of studies with a single trial published in the HTA journal have a full description of the intervention. The interventions described in the published RCTs performed well against certain criteria, such as baseline characteristics (with 95% having an adequate description), but less well on other criteria, such as patient information (with 58% having an adequate description). Drug trials were slightly more complete than non-drug trials and psychological interventions with 33.3% of journals having a complete intervention description, although these differences were not statistically significant.
Strengths and weaknesses
The strengths of this study are that externally generated and tested criteria were applied to evaluate the effectiveness of intervention descriptions in NIHR HTA Programme-funded RCTs. However, there were limitations. First, none of the assessors applying the criteria were medically trained; however, assessors were not commenting on the suitability of an intervention for use in practice but were discussing on whether the aspects of the description would be required for use in practice. There is a possibility that someone with medical training would score the projects differently. In a previous work, the authors have been medically trained. Second, the authors of the reports were not contacted to provide additional information beyond that provided in the publication. Previous studies have demonstrated that contacting the research teams or additional searches for intervention details does increase the completeness of intervention descriptions. 3 5 However, it is questionable whether having to undertake additional searches outside the publication effectively enhances the ease of replicating study findings.
A limitation of the checklist used is the type of data being collected. While all the criteria are dichotomous (in that they are all yes/no answers), the justification behind this categorisation has different degrees of interpretation. This could have resulted in overly harsh assessments of completeness for certain criteria. For example, the recipient criterion is clear (are inclusion/ exclusion criteria present) while greater interpretation is required for the materials criterion which requires the assessor to determine whether the description of the physical materials is adequate and therefore open to interpretation. Certainly, the completion rate for materials was among the lowest across all studies with 58% and 69% completion rates for informational and physical materials, respectively. By using this checklist we were able to suggest further refinements to the criteria used within it, such as separating out the recipient criteria and the material criteria. 'Patients come to the day hospital where the rehabilitation service is provided for a full or half day. Usually ambulance transport is provided to bring patients into the service and return them home after a session'
No details of the length or number of sessions Psychological treatment was based on existing protocols (references included) and distributed over six 50-minute sessions, with printed information sheets provided after each session
The length and number of sessions is included as well as the details of each session
Materialsphysical
'The acupuncture point prescriptions used were individualised to each patient and were at the discretion of the acupuncturist'
The prescriptions used are not detailed ▸ 500 mg oral oxytetracycline (non-proprietary) twice daily+topical vehicle control twice daily ▸ 100 mg oral Minocin MR minocycline) once daily+topical vehicle control twice daily ▸ Topical Panoxyl Aquagel (5% benzoyl peroxide) twice daily+oral placebo once daily. This was designated as the active comparator group, as benzoyl peroxide was the leading and most established topical treatment for acne when the protocol was written ▸ Topical Benzamycin (3% erythromycin+5% benzoyl peroxide) twice daily+oral placebo once daily (referred to as ery.+BP twice daily) ▸ Topical Stiemycin (2% erythromycin) once daily+topical Panoxyl Aquagel (5% benzoyl peroxide) once daily+oral placebo once daily (referred to as ery. once daily+ BP once daily)
Each of the treatments prescribed is clearly defined BACP, British Association for Counselling & Psychotherapy; BP, blood pressure; CBT, cognitive behavioural therapy; ESR, erythrocyte sedimentation rate; GP, general practitioner; HTA, Health Technology Assessment; VAS, visual analogue scale.
A further limitation of the study was that the checklist was not fully applied to the control group of the published trials. This would have provided a more complete picture of how well controls are described within a study. Another limitation was that the number of journals assessed for completeness was very small for certain assessments (eg, only 11/98 journals reported psychological interventions). Therefore, it is possible that certain findings of completeness rate occurred by chance.
Meanings of the study
It is tempting to make comparisons with others studies assessing the usability of intervention descriptions. In particular, Glasziou et al 3 reported that 41/80 (51%) of the published reports of single randomised trials and systematic reviews in popular journals were complete compared with 30/98 (30.6%) completeness of NIHR HTA-funded RCT trials. Similarly, interventions in NIHR HTA reports appeared to be described less well than the 51 trials published in the BMJ assessed by Schroter et al 4 where 43% (22/51) of the articles were considered to be of with sufficient description to allow replication. While these comparisons are interesting, it is important to note that it is not possible to make any meaningful comparison on the relative performance of each output, as the Glasziou et al 3 study looked at journal articles and we looked at the HTA journal series which are aimed at different audiences and the questionnaire used was different between the studies. This is because the nature of outputs varies considerably between studies as does the assessment criteria. It is notable, for example, that Schroter et al 4 used eight indicators (7 main checklist items and a global completeness eighth item) in their checklist, compared with the 12 criteria used in this study.
However, this study does reflect findings from similar studies conducted elsewhere. For example, the criteria highlighted as being particularly poorly described in Schroter's study were physical/informational materials, which reflected findings in this study where patient information and physical materials were also lacking in completeness. Similarly, the fact that NIHR HTA Programme-funded drug interventions were typically better described than non-drug interventions reflected the findings in Glasziou et al 3 where over 60% of reports on drug treatments were initially deemed to be complete compared with just under 30% of non-drug treatments.
In addition to the more detailed guidance provided to authors, the HTA journal requests that authors of RCTs include the headings set out in the revised CONSORT checklist and flowchart and provide details of CONSORT in its guidance for authors. Item 5 of the CONSORT statement says 'The interventions for each group with sufficient details to allow replication, including how and when they were actually administered' and there are extensions of the CONSORT statement to address the additional complexity around the reporting of non-pharmacological interventions. The CONSORT extensions are not currently a requirement for non- pharmacological studies but as these extensions are more widely requested, it is hopeful that the reporting of interventions will improve and be fully described. A number of studies have investigated the completeness of intervention descriptions in a single disease area by assessing the compliance of RCTs with the intervention item (item 4) of the CONSORT statement. [6] [7] [8] While these studies reported that over 90% of study findings were replicable, it is likely that this is an over estimation as they do not assess the question of whether there was enough information to allow replication. In contrast, however, one study assessed whether there was sufficient information on what happens before, during and after treatment for back pain, and revealed that only 13% of the trials were replicable. 8 Understanding the extent to which interventions in the published studies are described sufficiently to inform clinical decision-making is a key concern in adding value in research agenda. As Chalmers and Glasziou 1 have suggested, poorly described interventions form one of the four main pillars of research waste. The criteria identified by Schroter et al 4 and developed in this study are helpful in highlighting the specific areas of where intervention descriptions can be improved.
Future research
Several areas for further research are indicated by this study. Further testing on the criteria can be undertaken to assess the repeatability of the criteria. For example, the reports sampled in this study could be reassessed by someone with clinical experience to assess the level of agreement. Alternatively, Glasziou's selected papers in his original study could be assessed by non-clinical teams to examine the level of agreement. The checklist has only been applied to single trial studies; future research into the applicability of it for multitrial studies should be investigated.
The characterisation of the control group is a key area for future research, as research involving trials to date has focused on the description of interventions with a treatment group; however, the detail of the control arm is equally important as in many cases the control arm is often described as 'usual care' but this does not take into account variations by centre. 10 A recent paper reported on the development of a tool for extraction of data in systematic reviews and includes an element on intervention design. 11 The tool has been applied to the intervention and control groups of systematic reviews. The applicability of the tool across primary research could be investigated and used to further strengthen the checklist that we have used.
Ensuring the replicability of study findings is an essential part of adding value in research. It is important for health research publishers to be transparent in the usability of study reports and areas of improvement. This study applied a checklist that can be used to indicate where the descriptions of interventions can be improved to enhance replication in clinical practice. Serious consideration should be given on how this might be used to improve intervention reporting in the future. The results of this study have been shared with the editorial Board of the HTA journal to investigate how interventions can be better reported within a journal series.
